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(54)Title: VARIANT loxP SEQUENCES AND APPLICATION OF THE SAME 

(54)i§w<o£ffc £&m\ox?&.nbz<Di&m 



(Xhol) ApaLl „ loxPBBfll(34bp) r Mlul 

(s) B'-TCGAG GTGCAC ATAACTTCGTATA ATGTATGC TATAOGAAGTTAT ACGCGT T-3' 
(a) 3'-C CACGTG TATTGAAGCATAT TACATACG ATATGCTTCAATA TGCGCA AGATC -5' 

1 Inverted * Inverted (Xbal) 

repeat (13bp) fH*fc (8bp) repeat (ttbp) 



a ... loxP SEQUENCE (34 bps) 
b ... SPACER REGION (8 bps) 



(57) Abstract 

Variant loxP sequences having the characteristics (a) to (c) as specified below whereby gene insertion or gene substitution can be 
effected at a high efficiency in higher eucaryotic cells such as animal cells: (a) having a sequence derived from the following wild type loxP 
sequence originating in a coliphage PI by substitution of at least one of the bases at the 2-, 3-, 4- and 5-positions (i.e., T, G, T and A, 
respectively) and at least one of the bases at the 6- and 7-positions (i.e., T and G, respectively) in the central eight bases (the spacer region) 
each by a different base optionally with substitution of base(s) in the regions other than the spacer region by arbitrary base(s): 12345678 5'- 
ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' SPACER REGION; (b) not undergoing specific DNA recombination with 
the wild type loxP sequence even in the presence of a recombinase Cre; and (c) undergoing specific DNA recombination with another 
variant loxP sequence having the same sequence in the presence of the recombinase Cre. 



(a) ^:li®Pl7 7-^**^TE^if^MloxP@a^J^*5V^T, 8 

9— fg$) (7>2#S (T) , 3#@ (G) % 4#g (T) Xte5#il 
(A) cdJ£S<Z>5 H-o«M6#B (T) Xte7#B (G) tf> 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

( b ) y 3V ft— ^CrecO#^T^t>^MloxPlB?iJi ©r|-CfI^DNAt 

(c) y 3yt'^-i?Cre<7)#ftT\ I^-^gB^J^W-t-^ t> 9 -oO^HSiloxP 
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m m * 

1 o x ?m*\b*:<Dfcm 

5 SW^SP 

##^£M^loxPffi^J£*©j£/m£il1-3« ^l:il<ll Sf^MloxPIB 

15 9 a«ja€^s»A$ttfe»jias:#5^fe-efcSo ta>u m\%m&z.<DM&i* 
fc, e^»e : f^#ALfcm^^fj#)^'('^^^^Mtt. hu^^«^#,^(d# 

^«ti9#^fB!^T*fcs*\ ^ftx^Rtfrnm^ryV »M/i'*£fER1-5#£\ 

V y( )V7.<T>V v — yiktebmzm^Tfimm&^Z&g&hZ (Bett et al., 
Proc. Natl. Acad. Sci., Vol. 91, 8802-8806(1994) , Miyake et al. , 
Proc. Natl. Acad. Sci., Vol. 93, 1320-1324(1996)) . 
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<D&&b&&0&ftm&ft?®mftotl:mm&%.mm"elbZ> (Sternberg et al. , 
J. Mol. Biol., Vol. 150, 467-486(1981), Abremski et al., J. Biol. Chera. , 
Vol. 259, 1509-1514(1984), Hoess et al. , Proc. Natl. Acad. Sci. , Vol.81, 
5 1026-1029(1984)) e -f&fc>*>, lnJ-DNA^±lC|^^[SjO 2oOloxPgB?"JtfS## 

LKJES) , *fc^tf>i£l£, M&5DNA#^±(;i2o<£loxPgE?IJ##£U 
^^IKDNAT-fcS^tt, loxPgH^JS:^ LT^^DNA^ftb,^(DDNA^±^#A 
o Cre^loxPgB^Jtt^iJ'xy^-^T-^T^E^tLfcjiS, 

io #&ttfcDNA*&&£RjES;fix gj^«fc^T*^<K^»-efc^>il)^» j ^i)^ 

(Sauer et al. , Nucleic Acids Res., Vol.17, 147-161(1989), Kanegae 
et al., Gene, Vol.181, 207-212(1996)) , » 4& * >f /V * (Sauer et al. , 
Proc. Natl. Acad. Sci., Vol.85, 5166-5170(1988), Anton et al., J. Virol., 

15 Vol.69, 4600-4606(1995), Kanegae et al. , Nucleic Acids Res., Vol.23, 
3816-3821(1995) ) , h7>Xi?x.=-V'?~^ x >X ( Lakso et al. , 
Proc. Natl. Acad. Sci. , Vol.89, 6232-6236(1992) , Orban et al. , 
Proc. Natl. Acad. Sci., Vol.89, 6861-6865(1992), Gu et al. , Cell, Vol. 73, 
1155-1164(1993), Gu et al. , Science, Vol. 265, 103-106(1994)) W^mfb 

20 tb5o 

T{£< (Fukushige et al. , Proc. Natl. Acad. Sci. , Vol.89, 7905-7909(1992), 
Sauer et al., Proc. Natl. Acad. Sci. , Vol.84, 9108-9112(1987)) , £ffl«n*fc 

DNA^±^2o01oxP@a?»J^^i-Si % fcfc'^Dtilt^tiw!), L 
^<C5b3^J©1oxPbB50 (^M) £ffll\fc^jW*tflfc 0 loxPBE?iJJ134&g<£> 
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DMmUfrbtfSt*). 2o(7)13^S^^lR]S^SE^J (inverted repeat) K^fl 

fc>*l5 w £;&S*o£>;ft-CV^ (Hoess et al. , J. Hoi. Biol. , Vol. 181, 351- 
362(1985)) „ 

loxPBB$!l (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

(13bp) (8bp) (13bp) 

5 

^) {cg^L^cioxPgE^j mmmox?mm) w\ m^m^unh^f^-m^ 

Z kfrmZtlfc (Hoess et al. , Nucleic Acids Res., Vol.14, 
10 2287-2300(1986)) 0 

£ fc, h SDNA^^HMloxPge^J t Hf^MloxPg^J t <D m 5 IMS 
flfcWDNA^i^^-r S^SDoxPgB^J £ S?^loxPS3?iJ £ (OTl^A 

-?-(Ds^-? T y t7j — v ? _b(D^ , fe-?- i: <£)f£lfe (Waterhouse et al. , Nucleic 
15 Acids Res., Vol.21, 2265-2266(1993)) , 77-^5 K"«* ^-±©31^^ 
7*7*5: — ^<£>JfA (Tsurushita et al. , Gene, Vol.172, 59- 

63(1996)) , ^9^5 K^^^-±W3t^O»^»lia^fe^±oa^i©S 
& (Bethke et al., Nucleic Acids Res., Vol.25, 2828-2834(1997)) ftifd^P 
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10 &Gd^A£m&Lfc^MloxPia?iJKi, #»^gT?iH£SloxPga?iJ £ OP^T* 
m^^S^^®- 9 % loxPgB^J(7)^^^+^t?fcSr ^^ra^tl/Co 

15 %w<Dm^ 

<d u ^fi, u ^ v tf ^ c r e m£.mox?mi\ t 

o^MioxPga^ij^ £ inMo$*-ei2 r 5^MioxPga?ij£$iw 5 ^ t xh 

5 0 &^loxPaH^Ji^MMloxPga?iJ> hL<\zmtez> 

20 E^J^^^loxPgfl^J^m^t>-a:(- J: 0 , t&bl-ZM^M&B 

*mm%btt, iox?mwx^-v~ffit&<Ds&m±xK'D^x-*!mteis&& 
25 m&<Dmmmiox?mi\&ftm u m\mwmfe*mxm&zmi-fz> - b 

2 ot^loxPSE^JF^T'O D^y t^J— If Cre ^##l&;ta&tf>^$ 

o^^ioxPga?ijF^T*{i, 2 o<Di?^ioxPia^JF^ t mn&v>$)^xm&z-fcfc 
ztK w±miox?mm t l < sga^j^^^MioxPga^j £ 
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5 i~frt>h. #$§^<£>^tte> &<D (1) ~ (2 1) (Db&*)X$>% ; 
(l) ^T^«^'bo^mSloxPi2^Jo 

(^^-^-^) ^2#@ (T) , 3#g (G) , 4#@ (T) Xte5#B 
(A) (D&g(7>?-ib'>fr< t t-orolSM6f@ (T) Xtt7#B (G) (D 

(D'm.te&n&mMKWM: £ fix v >x x v ^ga^u^^ e> * o , 

12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 

7^— 



(b) y a^lf-*-— tfC r e 0#^ETt?^»^loxPgB^J^<7)^-e#^DN A 

15 tmXJSU&tf&Zh'fs 

(c) yaytt-^CreO#ftT, R— ©E?!l4:^ri"5 h 9 -^^tll 
loxPSB^iJ £ (D ff(\ -C#H#) D N A®&x.%.fo&mz. 5 ; 

( 2 ) J^TOttSSr to^^loxPga^iJo 

(a) ^»0P17 7*-^**OTIBOif^ail<MPS2?iJlcj3V^, 8 &g 

20 (*^— frHWK) ©2fl (T) , 3#@ (G) (T) (DmMfrh 

<Di&m\z.m& $ fix v ^x t> x v ^ga?ija> h t& s 
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12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 



( b ) !)ny \f C r e <D#£TT* <> ^^loxPBB^J t ©IR|T?4&&WD N A 

loxPE^tOW"WAWDNASWft*.S^^jBwe><eV\ ±IE (1) Xte (2) 

10 (4) : 26, m?m% : 29, S3?iJ#-^ : 3 0, iB?iJ#^- : 3 5 , gfi 

: 39, ia^lJ#-^ : 4 2X\tmm^ ■ 4 9T^£*l5gE?iJT$>5_hfa 

(i) mt<o&&miox?m\ ; 

(5) _hlE (1) &V^L (4) V^-ftt^(c|S«O^MloxPgB^J5r^ri-5DN 
A ; 

is (6) th-mm£.m\ox?&mRT$±.fd, (D xj* (2) is^o^m 

loxPgB?lJ£'>&< t t-oft5DNA ; 

(7) »^loxPga^Ji^^loxPgB^J©^f-MMwa^J5 s ^A^tLfc±iE 

(6) !E*fe<ODNA ; 

(8) J>fc£fc5ffi^J&t>o^>5K £fc2otf>±flB (3) IB«W>3£&3!laxPffi 
20 ^iJ^W-r^DNA ; 

(9) 2v^c^/j:6^iJ^to2o^MMloxPia^Jo^{-BfM©jte-?-^#A 

£*T,fc±lE (8) Et©DNA ; 

(10) ±15 (6) ftV^L (9) V>-ftU**lCia*©DNAtCj:oT^Ste«l$tU 

25 (11) TISODNA (a) RXfDNA (b) £ !J =» ^tf^~ if C r e <£>#&T 
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KBU&Zlt. TIEODNA (c) *nZ>^kfrht£Z>mB I f-W&:J5mo 

(a) m*m\ox?Mm. ®^ar^±e (i) xi* (2) is^^m^ioxpib 

(b) U^loxPiB^iJ. itfc^B&tfDNA (a) £|fgC^MloxPgB?'J 
5 Jli^-T^^DNAo 

(c) DNA (a) {c*5V^^A^jt^B(cgm$^DNAo 

it^A^t^a^BfiS^^^s^E^at^-efeS ; 

(12) TfBODNA (a) MDNA (b) ?r!) n^^t-f C r e^ST 
KSJt^i^ TIEODNA (c) bfrbtezm&l-WWifeo 

10 (a) £WC^ft;5gB?iJ&fco2o©±lE (3) fE«c<Z>^§UoxPia?0 (M^W. 
IoxPIH^IJ 1 RtJ^§UoxP@3?lJ 2 ) &tfit£^ A 5:^mMloxPiB^J 1 /l&fc*A 

/mgmioxpmm 2 <z»ikwi-5dn a 0 
( b ) £mmox?m&\ 1 , ite^ b ^tm^ioxpga^j 2£r oMi-^-ts^^ 

DNA. 

15 (c) DNA (a) Kl&^Ta^A^itfc^-B Klil&SftTtDN A e 

(1 3) mfc^Btmmmtem&^x'teft^z. b*®'&b~rz>±M (1 d x« 

(1 2) ism^isfe ; 

(14) mB*Ai>mnmtmte*x*\zte^zbz®mb-tz>±.m (1 1) x« 

20 (12) WM<Djj%k ; 

(15) DNA (a) #»^£#DNAT?fc9, DNA (b) flS^*^ K 
DNAX«r^^DNA^-r^Tfc5^i^m^i-5±l2 (11) 

L (14) v^tt^t-E^^; 

(16) DNA (a) M©»DNAT*fc^ DNA (b) tf*»fi-C^ 
25 d £ K J: 9 3MW«DNA £ ftStt««r*i"5 - *®mt1rZ>±M 

(ii) fti>L (14) ivf*LiWciEfc©;fcifc ; 

(17) DNA (a) «iDNAM^^MDNAT*fc^ DNA 
(b) rt^^S KDNAXH:r*iI^DNA!)^^-efc5riM^t 

5±fB (1 1) &V>L (14) V^Ttt^^lEifeO^ ; 
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(18) DN A (a) 3&sr#£DNA!M/W*©&fefcDNA-efc!K DN A 

££#$(£^±15 (1 1) fcV^L (14) ^1^*»fclB*W>#fe : 

(19) DNA (a) ©Z*iDNAW;^^Tf; !)^;Wfc5rtSr# 
5 ffct5±E (17) Xtt (18) IB«0*fe; 

(2 0) ±iE (6) fci^L (9) v^-f*t*»K:E«ODNASrJfe6flail!:^rr5 h 

(2 1) ±15 (6) ftV>L (9) V^i"tl*^IB«<ODNAd>5>)5;5EISIo 

10 01&, ^MloxPffi^JO-a-^jfeDNAOfllatSr^-ria-efcSo (s) fcMr^lB 
(a) «T^ir>-x^^i- 0 

^^^fcl^SSm^^loxPffi^iJ^^^— 9— ^OSB^'J (T 
15 ^■fe^g) Srgrtv, 

(bp) fc^-To 

H7tt, /7^> KpBRwtO«3S«r^-r«IS;H-e*>*o r Lj l»£SloxPgH 
25 #l«rigi!*U £^±o£S]teloxP8E?iJE>fS]t *7T?to ApRtt/ytvyyitt 

jm^k o r i n*mn<D%t9H*y vy^-to 

08te, tttomm&MlorfBMiK ffcfr©CK^MloxPgeW#-*^ 
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mX*hZ>) o TlRlt^PPttB s aHIt-f h&^U t^ttBsaHI 

m^^S^ (bp) £^T«> 
09«, /7^^ KpBLAmutant<D«3££^T^II)^fc5o ;&&g&#tepBR322 

Dralt>ff £^T 0 
mi lit, ^7^^ KpuLwL (A) , 7^*^ KpuLwM (B) Wfy^^ K 

puMwl (o (Dmm^-tmmxh^ 

10 il2lt 7°7^-; KpuLwM^^MVNfc^M^DNA^ga^lJ^-riil 
T*fc-5„ *&<DTiSIWloxPiE?iJ(34bph ZlfiT^^^^— 7"-^(8bp)T' 

%m*mALtcMmtt*¥xm^Lxhz>o 

-Cfc^o ^^<DT^^loxP@B^J(34bp), -MT»^^-<-f— ^(8bp)T' 

il4tt, 7°7 7^ KpCALwL (D) W7^^ KpCALwM (E) <£>fl!5§£^T 
m$MXhZ>o CAProliCAG^-^ G p Att/3 -^n fc^« A 

Ull 5te, 7°77>^ KpuLZM (F) KpuMOL (G) O^^^^ 

20 iSmT'&^o S p AteS V4 OOo r iRTftfV A|E?iJ£;*T 0 

m 1 6 B\ /7^^ KpuLZMOL (H) 7 7. 5: KpuALZMOL ( I ) (OWfe* 

7F-rWZmX-&Z>o T p AfSf - ^ v^^H— i?<E># P Aia?lJ<£r*To 

KDNA (m^DNA) ±l;i#£-r51acZjt^£77V •M/W*7V A±(C#At?t 

iai 7°7*S KpCALwMds (A) , 7*7*S KpCALhmBMds (B) RUzfy 

X * KpCALGFBMds (C) O^fc^T^III-e&So hmBIW^n^^ 
B iH4it£^ G F BliG F P £ 7* V* W ^iM£it£^ 1 Og^i!^ £^ 
To 
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60%, moi=100-e«^90%(D»^W< SfefcStbfc. 
5 0 2 0 tt % If ^loxPSB^lJ £ ^mMloxPiB^lJ <Dtofy&t*k\Z& *)s ^7X; 
KDNA (^^DNA) ±\Zftm'ZlacZm.&**M1&<Dffe&fc±<0&tettffA^% 

n-r^vyBWtt^ttjftoetlcO^-yy h ^BJ3S (C3, C7, C8, C1K C19, 
10 C28) fc, ^tl^fWre^mmx.TT y *^/V*AxCANCre£moi=5-C\ K^-ffl 
a^xTxV lM 7VXAxALZM0L^moi=10,30,100,300T^^(C 1 l$IBW8Sfe$ii:fc„ 
MftttKiJ: 9lfiftf4ftft5*t, Kt-ffl^iTf; «M^*£moi=100-«& 
Lfc»£\ 10% (C19) £>fb30% (C8) 0»^W<^fe^^o 

#38WK: fctt 5^MloxPgfi£iJ £ tt, ^MloxPIB^J©*^— tf— ffiRmmfe 

20 m$M\ox?wm. tegmioxftmi . ^mioxpe?U2(D3S^^ioxp 

^sioxpk^j2, ^^loxpga^iji b%mMioxP&m2<n%ti?ti<Dm&£-?i*. 
Crete £z®gmwhm&*-fcfo&Mnmzmz. bfo^t&^So *mw&m& 

DNA£, ^Cret^t^M^A-rSr^t-.tt), £1* ^HSloxP 

mt\b*o U t> L< fiif^loxPgB^Jif 5 U'«fc6#A®£KJ: 0 , loxPSEW 
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l>m Z. 5 r t K J: *> , atJt*DNA®3SJ|3UoxPE7lJ £ if £MloxPIB?!l £ <&W<Z>ffift 

^faDMjSlfc ^ 2 o<£>^MloxPgS?U£ffll^ £ tr- 

io 

&&&7&$<D&&&Gi>*bh\zm&Vi£&W&tobtiX^Z> (Hoess et al., 
Nucleic Acids Res., Vol.14, 2287-2300(1986)) „ ^<DT y±4 ifc-CW:, T>- 

^W-ffit^wMdll-if ^loxPiB^J £ ^^loxPga^iJ £ ?r#AL, # <bftfc 

Lfc*Jj§ffi£ilS'J^ W& (2o<z)loxPIB^J^T^^* s ® 

# 5 £ ^IJttSrffc 9 ) T% »£SUoxPE#l t &&§SloxPE?iJ ©W^> 
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(1) x-<~^~m®.<D 1#IXH8#I UT t> , m&MloxP&W t 
5 ©fc-fS ; 

(2) 2#g> 3#g, 4#BXtt5#BOift3£S:«lft-r*i, KJStt^ftJ^^IBI 

(4) 7#gO&g£g&-r5 *rafrtt»fc*/£-e#ftV^ gjsr±r<-» 

if fc tf> ^MloxPSB^iJ ^^loxPgfi^iJ £ W^T*5%t> ©^gffi-Cifl^XL^* 5 
CrelCt^^OmbSJ^^J: 2otf>loxPgB?iJ (ifML&U^ 

20 so ©n^^^sai^^^u-cLS^Rrifitt^jfes*^^**. 

oTW<£V\ V^^S^yf*— fllifi (Holliday-structure, Hoess 
et al., Proc. Natl. Acad. Sci. , Vol. 84, 6840-6844(1987)) <Dft1b&M&-fZ>o 

2 ^<D\ox?&mmx*<Dimz-fci&ix *-r^^-f—««©T«o«o 7 # g ^ 

W*s^»r$nff^^Sw^i-<t9R^ri^7-r5r.t* s *Pe>^TV^ (Guo et 
al., Nature, Vol. 389, 40-46(1997)) „ ttct, 2#Bd^ 5#g*T*©MS 
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Tfl!l©&©«&&&©4§^*<£v^©#, *©-»-C»*;tEJEa*jet* Rj&tftk 

inmoT >y-fe-r %mx\ m zmw 2 o©^§aoxpgs»i-e©m&;t 

£9t>, g&Lfc&S©ffi^Mfe#LTWc 0 3 # B ©££ (G) ©C--© 

7#g©*fig(G)©T^©gijitt, m<D2mm<oi&&Km&vtd§&£ 
10 ^ot, m^mioxpumz.^x, %>$M<D8m& (x^—v—m®) ©2# 

B (T) , 3#B (G) &04#B (T) ©iSSd^StfixS-o©^^** 
^,^S(cig^$nfciB^J©^raioxPSa^^^MMloxPgB^J^^-r5DNAfi 

15 #B©ffit©@J5r£ 6#g£fcte7gg£ > 2o^±m^*?*5-i:t-<t'9^ 
l&g©^©@&£H:Mft9, fcfcTiftV^&ttSr* U IU«mSloxPgH?iJ^ 

Z^X\ 2 # B 6> 5 # B ©ftt©-SS^I^ £ 7 $ B ©&S©g& £ 
20 &*&^fcHi:fc£JI3!loxPffi#Jteov^T, If^loxPS^!li:©Jti#lx.SJSS&*x 
&tfl^CSB?iJ© 2o©^MMloxPSBJUKI"C©*aJfex.SJ^©^S:^l-^o 2^ 

Lfc^MMioxPgB^ij© b i A/ ^^Mioxpsa^u t <Dm&&xizm.&z. 

±#Lfc 0 Ltf>L&#ib, PIUS?iJ©2o©3g^SlloxPE^JM-e©iaift^RJtS© 
25 E#lfc:J:9:*:#<J*fc»K £<KJELfcV«?Uk*>ofcas, 

Mi[ioxPE^Jttiiffl±+^'fcia*^S6***tfco T2c/G7A(#2i7i, SB?U#^ : 

26), T2A/G7A(#2271 , 6B?IJ#^ : 29), T2A/G7C(#2272 , E?«#^ : 30), 
G3A/G7A(#3171 , SB ?"J # # : 35) , G3T/G7A(#3371 , SB ?IJ # % ■ 39) , 
T4C/G7A(#4171, BB^'J^ : 42), A5G/G7A(#5171, BB^J^ : 49) 0 ftfrXh, 
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T2k/GK(m272)Rm5G/G7MU5m)(DRJt^mt^^M^otc 0 ft*5, Ifi^tt 

gftSUoxPE^JWu BF^SloxPE^I - 2 oco^g§J 

10 ^oT, S?^l!loxPE?!I^S3V^-C, ^SP©8*gS tf— §t$) 

S (T) , 3#g (G) % 4#@ (T) Xtt5#i (A) ©IS^H^Ki 
<£>-o©i£g;&tf6#g (T) XI27#g (G) ©&&©?*>'>&< £*>-#© 

*»£5*»«r#WUfc. ^©#Ji LTT2C/G7A(#2171) T2A/G7C (#2272) SrW5^ 

2S©^MMioxPBfi^j^-ettmmxSJS^< jBc btefrifto r©^ t 

h\ m&siiox?mn, ^.mmoxvmn, ^mjioxpe^©, 3 to 

20 =ff 9±"CWffl-e$)So 

*»w©gE^loxPE^J^fflv^fcae^il^fe©*^fe&t5■toJt^;ffl^^:ov^ 

:©ii:tt5DNA (a) m*£m\ox?mL &mm\oxP&m&z.<Dm\zti 

25 tSMDNA (b) ^liayift-^Cr e©#ftTl:Kl5St, DNA 
(a) ^©Jte^ASrite^B^gjfti-S^id^J&S. d^T\ iF^MloxPE 
?IJt^MloxPE#l£«C r eMI^lii^^f, ae^AXtWte^ 
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n (^^ioxP@em&t^miiioxPgE?ij2) Rxm&3-A&&mmioxpmmi 
mm*BRxm&mioxPmi\2%z<DMi^irz>m)iiBWA (t>> tzv 

t-fCr e(D&&Tfcfcfc£l£^ DNA (a) *<£>jt£^A£jft£^B 

10 ^moxP@Bm£fflV^4§£*>|^$lT»fc£ 0 Wlto1toJfa<0%i&fc<DmB¥ 

15 A LT *5 < 0 ^^MloxPIB^iJ t ^^loxPiB^iJ t <Dm\at&M<Dmfc*Afcft& 
LTJ:<, z.cDW&ttmk+W&kM , fcfc*A*M^Lftiv»£fcWu 

^MloxPiB?iJi:^^MloxPE^Ji:^#Abfe^DNA^0 2o<^ 

fa ttJfe<Z>^fefr±<0 2o01oxPe^J^Wl3l3t^AdS#^i-S*&W:. -<Z>3t 
^ AdS^d^ft^ B tfSJfp A £ tt5 £ & £<> &£#-ttf> 2 o^loxP 
E^J©ra^ae^^#&b*V^^tta^4fAi:*5. £#DNA0 
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k&X%Z> 0 LH, it^AS:^^T^^^±^«2o01oxPE^J«#^i- 
? ix*ifcI82fc, DEAE-dextran£, U *° 7 * ^ a >tfc % JtGrHfcfc W*3*b*£ 

(D^feWc^A-r^ttW^i-?) *?4 fr* v>T <i> X v \ 
»4fi«fiBJiartT?CreSrl8S$*5*&tt. CreOit^&=*- K-TSDNA-^RNA&ftB 

20 ^A-rS^&SrfflV^r ^*s-e#5 0 Bft#O^JtLT^ CreOjt^-Sr^-K 
1-5DNA^RNASrM^Lfc^a^^^&T«(C^A-r5^^ •M**"** 

%mmfc&mfazw&i-z>-txi*m$>xm%xhz> 0 &i£&<b&\ mh*%^ 
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©^feSrfflv^tfx -fiAC^Affl© ^tt*«rfmi-*ttf, 
ffl©h7^^x-y^lfei:lt &£^;:^MloxPgE#J£8?£§noxPga?iJ£ 

"CfTV\ H^J^i 5»fcft 2 o<moxP8a?ij£>f^fc*#-W v^iMMfe^ 
OiifflliBtta^Sr^ALTt^v^fciV^ Coa^f-HAffltt*^ (a)» 
£SloxPiB?iJ £ ^m^loxPiB^J t ©BOfc B W5ie^S:lf A Lfc£jRDNA3H\ & 
tfCWCregeSr^A-rSw^fcJ; 9. (a) (b)i^#^»A$ttfcfilSK > »lia-CBW 
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v+ft\z.nozb&-?%z>o *&w<D%m&m^titts m^MB^Mx-r^ 

1/ hn^^/^^*LV\ ftiffc^ VYnyj ?-%Vm-fZ>Ws&, 

^ K*<* 293»lia*ifO««aSr^lf*5«IU, tBima&xJ-i^Cfc 

£ oral- B ttie?*l$Atfc^7 * S KDNASr^*Biaiw#A-t"5 tit KCreg 
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77/ S^/v^tt, Crete: £Z>m&Z-fc£ *) loxPffi^JKttS^Jh/fc^S' jr—i?> 

MTf; /u^<oM7^<DMt hx s rr; ^-r/v^&M^ipjMSB^ij 

(inverted terminal repeat : ITR) /S^MloxPiB^J/^S^-^^BBiFlJ/ 
»£MloxPe^J/*^A/£&S!loxPiB?!k <7»iiK:loxPgE?iJ£r#A LfcTyV 

15 &K#A£ft5o ^*3t^BjfAffl^7^5 KDNAOfllfc LTtt, iB^loxP 
@E?iJ/^ y 5?V ^BB^iJ/*^ B /£&3!loxPe#J©«3g£:*pr 5 :/7 * S 

*^©«aat-*Ai-si:, ste^Afflorry ^/w^f*2o©i r £MioxP 

25 Bfc*£*lTl>5fc«\ *M ;W^DNAtt«$5l-f 5t>O<0!>^^^ (virion) ft 

<5 Q 
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ffifc E35t^O^^W, E43te^F©±«K«i:3&ffi!l©ITRi:©fai*^s^»f h 
ST?/ >V*\m&t?4fi'*tL=h (virion) lC^«t < /<ytr—Z?lsjr£tl 

io lt/s^s*^ sft©7f; >v*^? *~xm&kt£^x\t^m\ifemtm. 

(AAV) ^^O^^^^^^-^t^^HS^-eS-^^tvSo *^T?t>. AAVSr 

20 AAV-SlfS#) £#A£*l5fltWiiV^£>T*fc5 0 Z<Dm&fc<DmmmL^<DM 
-g^AlCttAAVdSa-Kf S^'f^*^ (Rep) dS^"e*>5^, ^ffiV> 
bfl/TV^AAV'** ^--eiiAAVil^O^^^^ttTV^-Sfc*, 
#M^l^ii^««^^TV^o Ld>U £&3UoxPiB?iJfcKF£3!loxPffi?iJ 
i &^fr-£T t> t>T ?M00iftg£ f>TT*fc 5 fcfc, AAV<£>£ tu* Jte^Srfi&Sr 

25 Lfc*£. 2o01oxPE?iJS:#ALfeC^r^SrfNRT?t5. ^cd#A<4M«, 
AAVS^Oj^^i-^-tSi^^lRlS^ia^J (inverted terminal repeat : ITR) 
<?5^><r-t-<*F*9ffi!J*S|i*bV\ r O 2 o<E>loxPgB?'J£#ALfe:AAV£rfc Mc^-f 
Z^bKX*)^ 9£&m^ 2 o^loxPga^JSr^A-t-S w t &X% 5o 
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&Cre»te^&=-K1-5DNA#^&fc mm^m?^ Zfife b LTtt, p^;* 
5 0 */c, ^ALfca^^^^^ofc^, iB:^loxPgE?iJ t ^JISloxPgB 

as&gtc&ofcm^ 2ooloxPSB?|J^^±^-^oTv^sfci^), tu^ufc^ 
15 j£-e^03ieT-^A1-5^t^-e^5o ^^^^loxPSS 

#3PJl<D^S!loxPlB?lJ£:<boDNA£^2: LTffl^5*§£\ ^DNAO»P^ 

20 tlZ> (BB^-f 1994^4 20-45 M THUS*. 36(1), 23-48 

(1994), M^ftf>03lffl£®^) o ^|gP^<7)gm^*5V^T«V^i a ti^*^£ 1 bii 

25 iM/V*. ^yt^f|fe(ORNAy-r7W^^|C^:^(D^MloxPgfi?iJ=lr'boDNA 
fc5V^«^t-^RNA^I^J^ ^ A/'e^A1-5^&^^f f>tL^ 0 V-h 
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v^^avfe, y^*/v^^A& N x^fn#i/>-v3^ iterate 

^DNA^rit^rtlc^A-rSIn Vivo jfe, &tft b*»5>*>5aoJHBfiS:*ftIRLflc 
1994¥4^^-, 20-45 H> ^flJH^, 36(1), 23-48 (1994) , RTfZtl 

*5BW^EIHCi3V^, In Vivo m\Z&9&l3-~fZ>i&fr\*femB&}<DB:&. U 

Ex Vivo jfelCjiS^Kltt, ^&^2pC> t h<£>« (W^tf, 

In Vivo fefc J: 9 mm) *t<0 

S&t- £ >9 WH-T -5 w t & T f , W 7L te\ fgMMloxPgB^J £ t> oDNA^ri^^O &i§ 

t?f , *fc^^loxPBE^J£fcoDNAfcft;t, XftSHoxPE^JSrtoDNASrjfi^ja 
^fc^/^^^-^S^HkLTkiV^ ^MloxP@fi?iJ£4>oDNA 

&&tiLfcy* 0 y-A (xi^h j v-y*°y-A) Kiisv^-cHu esftu sk^pj, 

fcoDNAi LTO.OOOlmg- lOOmg, #£L<te 0. 00lmg~ 1 OmgT*$> 0 % 
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<DW.W-ehZ>i)k &W®&&<DmteZ> 3o«±£)loxPga»ffl^5^ D , 

loxPgB?iJ> 3o<^^MloxPgB^^^ff ?>*L5 0 ^MloxPgB^iJ, 
^^MloxPgB^iJl, ^MloxPlB^J20 3o<D^ft61oxPg2?iJa 5 [Rl— DNA_hf£#£ 

-rzm&zmt Lxwiw-rz. ^^loxPiB^j/it^A/^MMioxPga^ji/ 

B /'»MloxPSB?iJ2 £ i <om\z Wi" 5DNA (a) tc , IH:MloxPga?iJ/5Ifc 
10 ^C/^MloxPlB^iJl^Wi-5^^DNA(b) i £ y ^ Vlf-t"— t?Cre<Z>#£Tfc£ 

ifc^DNA (b) <75ftfr«9K> «M^loxPE3F0i/3te^D/3gSS!loxPE5!l2S:Wi-SSI 
^DNA(c) £ y ^ y If £Cre<E>#£Tfc:SJ& £ , DNA(a) 4^3*^ B 

15 DNA(a) \zfflE.-rzi6L&<DmB*<D oh® tt<Dmfc*(o*z&n<»m.fcttn&-t 
^^c^Ko^mMloxPBE^J%ffiv^fc®^®^o : i ^ WJ^cov^Tl^i^-rSo 
7m3<Di&m*Gfrb^<D^Ltcmi\ (mm^-- 2 6) stjbv^o 

20 (1) 7f/ <?^/V^^/ Al^ftfSl^iJI 

7f; «m A** ?j Ao^MioxPia^j ^ ^^MioxPgB^ij t <Dm\zmA 

25 -Y^* £ LT, El»£^&tm«^£^5fc£i2:fcT7V 5§M1«^ 

CAGyn^-^-/»^loxPgB^J/^MMloxPia^J/^y AIB 

/^ipl^At^mTf;')^^ (AxCALwM) Sr^Lfc 0 fc*5* 
ICW?CAG;/p^— if^^**-*: LT#§fl¥3-168087-5§-<k#^ 
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DNA t L T transfection l£ <£ 9 IgUfiUlA It I) £V^ 0 L^L, 

e^Ml', ^^^^-f^^^^^ydr^-if (TK) itfcT-£>#!) 

10 Alfl^J/^^loxPSB?iJ/lacZjl^/^^loxPiE^J/SV40<7)oriS:U«JKy A 
ffiM/B^MloxPiB^JS:, ^oe^[^^f5]t^^5 j; ^ (c#ALfciia^^T 
tV^/V* (AxALZMOL) ^f^MbfCo r(Om^^!>-r^AxALZM0L^Ki— ffl 
TtV ^^7V^i:^ 0 AxALZM0U;iCreg6£f£J8$it5£, 2o<D»^loxP 
ia»T*m^x.S^^C 9, ^^loxPgB^J/lacZa^/^mSloxPSB^'J/ 

15 SV40<DoriRU#V Amm<Dffim<D, mV®Mft?fr£.rfL-tZ>o TKit^<£> 
#y Affi^iJfi, ^^OTfV ^^^^^yn^e-^-^^lacZjl^^ 
bte\t^?iZ-fZ>tc#>KmALtc 0 Create. Cre^immm^T 

X / V 4 A* * AxCANCre (gktrtLh , Nucleic Acids Res. , Vol. 23, 3816- 
3821(1995)) ££»9{&£&Lfc 0 

65t^Ptf>g& (#A) ^^fxofdo Kt-ffiTf/ ^-Y/i^AxALZMOU 
*—>fv hi7f7 «M^*AxCALwM, Sm;reM7fy |M A-*AxCANCre£, 

mm^mm& (cv-i»t i L<ttcos-i») ^i?»-^£ii:fc 0 k-j— fflr 

^^^^AxALZM0L^^^Lfc^DNA^«lacZ5l^^^1-^ I)©©/ 
25 ^^-^-^#^EL^V^fci?)lacZ^t^^i^mL^V^ 0 ^#DNA#^-t£>lacZil 

YmT^f; ^/l^AxCALwM^CAG^o^-* — OTS, -f&fc> 
^»^loxPgB^J £ ^SloxPK^J £ « lc#A £3xT#)#>T lacZiH£W3igi 

-t-5„ t^oT, iaczit^^^^m«> MifcaMS*«ft (r^^ft^fA) am 
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_L!S 3 nm<n> t>4 fr* «L L < f*£© 5 *>© 2 o© »M A'* om^-ett 

3&&Lfc*|lllfi©ffrg>tt K-*— JBT7V ?^/W*<Z)*t£##LTi#ADU **I9 
5 9«©*l^lacZ3t^©»R«:R©fc. £Jt±©*g*J: «9 , Kt-fflTf^^ 

*©!9£§UoxPE?iJ^&§!loxPga?iJ£ ©IBfc**lc»# J: < }f A£*tfc, 

(2) IMfc»©&&m£#£1-5it^©m& 

cagt 9 p * - 9 -/m^M\ox?um/^ y * << *s y b 

15 ^ W ^^BWttSr^Ld»o±|BO«3g©DNAdS||BiaSfeO 1 =» fc°-©^ 
Ztlbmfl&Wfc Kt-fflTf / !M ^AxALZMOL&tTCre^T-r/ 

r k%7Fth<OX*foZ> 0 
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Kffihte^Wt*) . TMolecular Cloning, A Laboratory Manual. T. Maniatisk 
^2JK(1989h Cold Spring Harbor LaboratoryJ (CfEifeO^&Kip ZXfs 

5 mmn 

2 o^^^loxPBB^J^T-CD V a ^\f-T— tfCrefe#&R&;i&Jfc 

( 1 ) y n >- fc^-i?Cre£^frMttW$<Dfm 

y 3^t^-^Cre^#m^^iS^fflV^5Cre^tf^iJa«W^^#6 
SXT<D®i¥*ftitio Creftm&WkZ-TTy ?^/W*^*-AxCANCre «t*-£C 
10 Nucleic acid Res., Vol.23, 3816-3821(1995)) mi x 10 9 PFU&, 225cm 2 

77x=n*<D2mmm (t h^fflis^»t*) (37<c, imm) £ 

Jgift (5% FCS^WDMEMJW >lr»m$ b^24^1^bfc 0 i£##l7^ 
i£3i^«T*1000lHl^5^^L, l#*±fif£}#TM£^«>fCo 

(50%^ y ± n -/U/20mM h !) *&®KpH7. 5) /300mM^^ hi) $ A/lmM 
15 EDTA(pH7.5)) 5nl^JDitt^«L, MMy = ^-*-£ffl^200W, 2# 
(30#x4|U) U ^BJ3S^^#^-f-5Crege^m$^o 

(-80^) Lfc 0 

(2) mmmox?mm*^t£&ffi)M(Dftm 

20 S?£MloxPg2Wtf> 8&S<£*^-^-lB5#^ 1 iSSt L < 2li»l^^(-, 
f&^S;cg^Lfc52mS^'a'^DNA?r^LfCo ^&LfcDNA<£>1imJi> l&S 
W»^24@m, 2mSIH^<0^m^29@^T\ ^rttm-fe^^^t^T^^-fe 
^f^-B^Lfc ^MloxPgB?ijO^DNAO«3t^El 1 (-fe^^^«iB^J# 
^: 55, T^i?^*$t<£>gB3W§- : 5 6) {C^-f 0 ^M§UoxPgB?U 

&mXb*lRXMieimimn t . XhoIKff^MPS^Xhom^Salim^^ 1 1 
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5 (3) 2o<7)^MloxPga^J^tf^®DNA(0» .. 

7*7* 5- KpBR322Sr«||S#*NheIR^SalI-eiRll*m^kb, gUiUoxP^ric 
DNA (lM©^©f^) 24®SS:^H^T4 DNAy^f— e-eiigationRjS (:/ 
10 K : £/*DNA©^/Wfc 1 : 6) £fTofc&, »J|fi»*XbaIXOTioIt?PI^ 

\zmit Vtc 0 r OfflJPSBIiif&gK <fc *> PBR322 DNAOj^jSI^M^ Lfc^MM 
loxP^fiKDNAdS^d^s PBR322 DNAO«^|^CE^J(^^MMloxP^DNA^-^ 
gf-fo^Lfcmikb^E^DNA^^CSo ifcl^C, ^J&RttfSIISBiafimfc 
$tufc^MMloxP^^DNA^GEANCLEAN II (7t3>/|{f) ^<fc«9l&^ SSC 

15 &&Miotfmm&i&&Ltcmmwm cm-ikw st^^-tsiswssdna^ l 

20 50mM h y *i&^(pH7. 5) /lOmM MgCl 2 /lmg/ml ->JiiLflfT^^ S 

lmM7 ?'A'W7*~A'°7 07^ K(PMSF) /5 /x g/mlT 7 s n ^-^£^tf 
ftfftSfc, (3) -eWKUfcSHDNA (1m) t (1) T*^SLfcCre^tf» 
ttW^10/ilSr*Px (£J&KS50/il) , WCZZOftBJ&LIt, ^7t, 
^{c45/xl^>TE^>y77- (pH8.0) Rm iiKDEOTAfem (pH8.0) £#n;i, 7 

/WtfcJKU #?>*LfcDNA*RNaseA(20|ig/ml)«:^tfTE^y7T- (pH8.0) 30 
/jlCiULfc. &^T\ *©¥*&IHIBH*£BsaHIimfcU T#n-x^>mM 
*flS3i^t>A (EtBr) Jfefe^<tO«ltiJ$tLfcDNA^>'KS:#«fLfco 
Cre\Z£Zm&ZBLJ&*ft?m<DmmftO&WWh (#J4.1kb) £f»SllfBsaHI 
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ffifc-tZk, 2.7kb, 610bp, 380bp, 360bp(D 4*<D'<> K^feUS. SSC 
DNA^CrelCi omm^R^Sr^r-r^, ^UMloxPS: 1 mttZmA. OHXDSMK 
DNA i ^SSUoxPtf)^ b ft 5^350bp(Dil:^iba)NA36S^ C 5 <DX\ 
W&smmit-fZb, 2.7kb, 920bp, 380bp, 50bp<D4^O^>' K#£C5 (0 6 
5 o ftct, 920bp<D/^>- hl*Cre\z£Z>m&Z-&LJ&&&%frZ. <t£^U 

610bp&tf360bp£>/^ KttCrefc J; 5iifi&;i£JSas@#TV>ftl^ £ &^-t~<£>~C\ 
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v * if £/&43S#V \ 2 o<Di? £SloxpE*JWTKJ£$:fTo fc#£tf>* 

&fflT*tftV^ ( T9j <Z>5%5fcfl§) It TOJ iLfc 0 EE&©*ffi#WP$IK: 
5 oVvCtt, H»J2- (2) ) 

ttSJOK: J: 0 #^RJ6S6¥KHSr±*>5 *>otf>H3 Ci3^J<?5^^S!loxPffi^J if 5 LT* 

H«J2 

10 g£MloxPgE?iJ ^BloxP^gj £ (O W-C<OCrefe#iajft xigjffi: (■£ <P 1 ) 
( 1 ) ^^^loxPIH^iJ £ ^MMloxPgE^J?r^tfSWDNA(D^^ 

[l) m£.mox?mm&-i&irz>y7x$. k (pBRwt) <^«n 

KpBR322£— o<W£^loxPffi^J£^ALfcy?*$ K (pBRwt) £r 

15 (a)pBR322SrSiJPS^EcoNI-em^L. $ bKKlenow&lf K <£ 9 Pf»«rWtfl2U 

fc, ^i^ii^J:0SJS*S:TE^y7jr-^gJfeLfc„ ifcV^C, Xhol - 
(5'-pCCTCGAGG-3') fcligationU $lJP^mXholS.m j stIT*P^^^, T# 
o -^mm^cHj^tTV «. 9kb<7)^ KSr-90 9tti bfc„ Z. <Oz< > KfcGEANCLEAN 

20 ii {y-r^ is#m &/b^-ci*hu nm^m^xhoirmmn. m%&?stim<t 

MK-?foZ>m. 9kb(7)DNA»f^^#fc 0 

(b)vmm*mm&mMieI-?mikU #£SloxP^J££t^J*DNA(52bp) £ 
ligation^, »JRB»*XhoI < RtrPstIt»PI^I8'fbU, SJCS«SrT^fn-^«^ac«i 
Lfc c »^SlloxPE^JSr-o^tf#ill.4kbO^^KS:«J*)WL, GEANCLEAN II 
25 SrfflV^OtRLfco C<?5^1.4kb©DNA»fjtt>>T-(ia©^SXhoI^ 

«l**sPstItBflsWr>i"e*>5. 
(a)(b)T'ML/cMDNA$rligation^^:li@^©^t, P BR322tf>NheIlM h 

tEcoNIlM hi;(0^(c-0(D^MloxPSaW^A$Hfc^7^^ K 

pBRwt(4.4kb, El7)£r#fCo 
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M^DNAOK-{ffil«{-KMloxPlB^JSr, fte^^loxPE^W-TSS 

(3) t m MMMloxP^J&DNA (52bp, 24S®) ^ligation Lfc C/7 * ? 
K : ^&DNA£Hr/Wt 1 : 6) „ roif^ll <fc «9pBRwtOSalI^W^«^ 

XhoI-ClfWcmfcU pBRwt<Z)M«^^^^Lfc^MMloxP^DNA5rl^V^fc 
10 mS^^JPS^tmb^nfc^^SloxP^^DNA^GEANCLEAN II {yt^ 

SloxPlB?lJ#&-*&£LfcE#TONA (^4.4kb, HI 8) £#fc 0 r<7>DNA£g 

( 2 ) ^£M1oxPI2?IJ t mgmox?%m t <DmX*<DCrefc1?mMZ-fcfo 

is Ej&RTfMVfxmtmMMi- (4) ^m^-efesds, mm)m\tmmn- 

(3) T^LfcDNAOftb9K|im#!]2- (1) -e^LfcDNA&ffiV^c. 
TfEKlTF Lfc#^loxPgB^JO^SSB^J-e, 2 o<^loxPlB?iJf^-Com^^fi, 

^^^-f^ - 9 S &^T^HflUODNA$ltf>l#@ £ 2#gtf>&g^OijOBJr • & 
20 ^^®r.6w^-CS^ s ^7-r5r i^^p^t^TV^S (Guoetal., Nature, 
Vol. 389, 40-46(1997)) 0 
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loxP|B5!l (34bp) 



12345678 

5' -ATAACTTCGTATA ATGTATGC TATACGAAGTTAT-3' 
3' - TATTGAAGCATAT TACATACG ATATGCTTCAATA -5' 

ELwmm saiB^y 

(13bp) ft® (8bp) (13bp) 

5 h«ji- (4) x^vtctK mbp(Dy<y hi-i±MRx^rm<DDm(on^m. 

10 #11, 12, 13(ge?lJ#-*§-:2, 3, 4) : Rfcim^®.^ "CiStr 5 

#21, 22, 23 (gfi^JS-^-: 5, 6, 7) : d,WTMt£ «9 , fciS^^* T*ii£ £^ ; 

#31,32,33(SB»#:8,9,10) : S^tt^r^-eJh* «9 . §^^T^^V^ ; 
#41,42,43(IB2W§-:11,12,13) : S^tt^^T'JJi* 9 , fl^^T'it^fr 
; 

15 tt51,52,53(6fi^#-^:14,15,16) : r < -gB£& 

affi*t?ittf ($)5%) ; 

#61,63(8fi£lJ#-i§-:17,19) : *WKm»fc^£T*fcV^ ^tt^ 
Wt*-C3itf (5-10%) ; 

#62 (E#l#^:18) : *ra(miifc^"t?#fcV^ Rtf:»±--»»l|*a!P»*t*3t 
20 tp (^HJ&#te#61,63J:9#^) ; 

#71,72,73(@a?lJ#^:20,21,22) : $m»mz * KJfcttw<-& 
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#81, 82, 83(@B?"J##:23, 24, 25) : ^«JM&S|®*T*iitf I 

(1) l#@X}i8#S<D^§rg^LTt>l?^loxPiB^JiS^i-S, (2) 2#g, 
5 3 # @ Xte 4 # S tf>mS£g&-f 5 i S^loxPBfi^J t tefS £ A/ Lft V \ 
(3) 5 # g , 6 # g Xte 7 # g <Di£g£g&-f 5 1 ^^MloxPgB^J i K/S L \z < 

g ^ b 5 m g ©ilSoIi 6 # g 7 # g (7)J|S©t^ £ tefCftKUft 9 , 
fcfofr&^ft^tm^ (Hoess et al., Nucleic Acids Res., Vol.14, 2287- 

23oo(i986)) ztix^zmmmox?nm (#7i^t@^) m^mio^nto 

15 WbfrtteotCo 

mmm3 

m±mox?mn t ^^ioxpib^j t <pr^rocrefe#m&;tafc (^02) 

^^MioxPga^j t mmmiox?um t (ocrefeftm&x-BLm*. mmm irx?2 
20 xm^tcTy±4&£ vmi&<DM\<^Ty±4mxmm^ztcft(DmmM%mz) 

CI) I^MloxPSB^J^MMloxPE^J^-f K (pBLArautant) <Dffi 

m 

pBR322©»^»^loxPia?iJ t^M^loxPSB^lJ^ d5#-^^Lfc^J4. 4kb 

^*-pAxcw (^Sfi¥8-308585^^15M) ^MRS^XbalRt^XhoITill^^m 
ftU S^^T^n-^mM^i!)^3.8kbO/^K^«9ffiL, GEANCLEAN 
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(1) - [2] -en^Lfc, ft%<Dmm±miotf&mmjj<D®ii\z.mmmioxP 
mn$&- *&&Ltcmmw>M (m*.4kb) sriigation^ xmmzi&Mfc&L 

* % KpBLAmutant (8. 2kb, HI 9 ) Z <DZfy * % KpBLAmutantte> 

5 zomftzft-otzyyxs. \?<Dtmx\ mma-mimn, #21, #22, #23, 

#31, #41, #51,#61,#71,#72,#73,#8Hc^-t-5^^1oxPE^Ji:if^loxPE 
7°9 X* KpBLAmutant/^, Creft#mm^^^-S®^-fflV^^if^loxPia 

GEANCLEAN II (7^ = ^) ^fflV^TftiS^bfco r (D8. 2kb<^i£^DNA5r^{w 
15 ^1-SJ^^SK<b LTfflV^c 0 

( 2 ) ^^MloxPia^J £ ^^SloxPiB^iJ t (DmXOCrefommitRJfc 

m^LtcmmitiA^mmmi- u) x^tc^m^M^ 37t-e3o#creflt 

mmZ-Rfc*ft^tc 0 RJt^T^ S^f-45//l^>TE^y7r- (PH8.0) 
RmnKDEdimm (pH8.0) £#P;i, 7ni/-/iV^nn;M^$m&<bm;: 
20 ^Pn*;loMHJffl£fTV\ $ ibi-^* /-A-ifciSiU #ibftfcDNA£rRNaseA(20 
/ig/ml)^ifTE/<5/7 7- (pH8.0) 30// lld^Lfco #;V^\ ^r<^ft£ 
fMSIiiiDralMfcU T#n-*^mfC&I^ JHtai^?A (EtBr) 

25 Dral-^-f h# 2 Tm&(£tZ><DX\ CreK J; ft Vv^te, Draltg 
jb(-J:«9 5.9kb, 1.3kb, 0. 7kbtf> 3*©/^^ Ktf*£C5 (HI10) 0 — SSt 
DNA^Cre{C«t«9m^^^-1"i> 2 ^m<ODrzl^4 h &tfloxPia?lJ-o£ 
^<M4kb<D^DNA £ , -o<moxPiB?iJ£"^DraIlM h L&V ^3. 8kp 

<Di«^DNA^^i:50-C\ Draimt-J^S.Skb, 3. 3kb, 0. 7kbtf> 3 *(Ds<> K 
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£fcr t Sr^U 5. 9kb&tfl. 3kb<ZV^ K^E^Cre^iSm^^S^^^T 
5„ Sfcfcx Uli 2 - (2) T»WLfcRJS©*ra#tt, lOT^flilO 

#11, si : x-m& ; 

#21, 22, 23, 31, 41 : SJ&fif WttTMhH; <9 . ftH*aPg*^58**V^ ; 

#51 : Rj&tttUftqmfc-eitiiLztK r < -a*<*«»*T?5ttP ; 
io #71 : ^w^ttstA/ife^jfcv^ -ss*l*H:»*Tjitp (SJ&mws 

#72,73£9#V>) ; 

#72,73 : *WfrttefcA/£-0#fcV^ r< -«J*»H!»*-C5itf ; 
15 (HoessetaL, Nucleic Acids Res. , Vol.14, 2287-2300(1986)) £*VC^S 

^m§UoxPia?ij (mtemnn -t*t>, »^s!ioxPS^ji:oR*stttt-fflj«oT*3 

0, ^<£>|££ (*H*SJS«JW*) tel^£®fr»e&^&5#72 J $ 3 #73<fc»J *>if<, 
#71<£>g&»£^loxPIB?iJ£ ©&JStt££££^5fc&KIW+#T;fc5 n £ 

20 

2 oOflgfegft bfcggJISlloxPBafll g&gUoxPBflJ t <Pffl-C<PCreft#*afe 

( 1 ) i?^loxPIB^iJ £ £H3»loxPE?!l £ <DR8 WCreflc#Sa&;i£J£ 
CD #^MloxPgB^J £ ^^loxPSB^iJ i: £^tfg®)NA<£>p§!! 
25 E^DNAOjtffi««^ff^loxPgB^J^. ftLfr^^SHoxPE^JSrW-tSS 

mm*m&ffl2- (i) - C2] ic^ Ltc^m^^mu Ltc 0 

* 5 KpBR322le:&^MloxPgB^J^ 1 «f A^tLfcT^;* 5 KpBRwt mi&W 2 - 

(i) - en i^rnm) <Dmmmmsaii-*)-4 h\z, &*<D2&mw&Lit&mm. 

loxP^J&DNA m4RUm5mm) £ligationLfcE$TONA£g|CDNA£L-Cl8 
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ML1t 0 

[2] Cre##fc»;t»S (t©l) 

[1] T'M{L*:gSfDNA£/BV\ mMMl- (4) ^ Lfc#i!fcT^re##m 
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a 2 . g±S loxPi35!li:ffeftS JoxP HSailHO Cre##l§&x.RJS( 2^&*») 
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48 
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51 
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1 


1 
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54 
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^sjts^os (wh/<y \?<om£) *m*o) r9j dnao^v pmztA/}? 
&Mx*%t£^m& ( T9j ©5%*«) & roj iLfc 0 ^4>™#<£>mmr 

5 ovvctt, HWJ2- (2) T^Sr#I$iifcV\ ) 

mm<DmmMio&mm*m^tc®£\3Mmfc&fc (920b P ) as-gpigfc&tu 

&3!loxPffi?iJ0>#g'«fc t) t>£ b^>^^ofc 0 

#2m.#2272.#2373<^MMloxP#J&DNA&;Bl,\ ^H^J 2 - (1) - C2) X 
03- (1) - [1] t^Lfc#£T\ PH^loxPg2?iJ£^JIMloxPgB?iJi:£^ 
KpBLAniutant (8. 2kb. 09 #RS) £ 3 L fc e 

(4) Cre#;#&&X.£/& (^^2) 

15 [3] xmmi-t^yx^ vzmmmmrniei-ermtL. mmm3- en - 

[2] ^^Lfc^T*^MloxPK^J<b^MSloxPia^J«b ^W-fSEiLhOgSf 
DNA(8.2kb)^P^Lfc c Cltf)gffDNA£ffll\ HWJ 3 - (2) -C^Lfc^&T* 
Cre^#m^^S^^V^Lfc 0 *<0*tJI^ 3^P<D^MloxPg2?'JV vf *l 

20 2 JfiSSrttft Lfcg&illoxPffiflltt, HF£SlloxPE?!l £ tf>m&;i£££tS i: A/if 
fir. $-f , BH&oftgm* l ^SS^o^^loxPge^ijo^J: !9 1> £ M-ii5* 

( 2 ) 2 oO|r| CSB^JC^MMloxPlfi^lJ^-e©Cre^#m^X^ 
[1] 2o<D^^loxP|B?iJ^^tfS@DNA<D^ 
25 2«H<D^MloxPia?iJ (g)4&t>*lll5#J!8) Mo^T, ^JfeMl- (3) 
^ Lfc^&T*i£^DNA(7)«(cp) i:iB^J^^m^loxPiB^J$r%-r S&fCDNA£H 
MLfCo 1"&:b^ ±l5^M^loxP^DNA^, ^JPS^NhelS.t;SalIT^NF^ 
KpBR322^^^imiigationL. pBR322 DNAOjMKilOCgE^J 
<Z)^^MloxP^DNA^^ L«J4. lkb©i£$mDNA£» Lfc c 
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[1] ^WKLfcfifltDNASrfll^ mV&mi- (4) (C^Lfc^&-CCre^#m 
&?LRfc&ft^fffitLti 0 %(D&%:Z&2 i&M) K^-To #2173^#23720«t5 
fc£< tMft^.RJ6^jB- k^«^loxPE*Jfc*>ofc#, #2271.#2272,#3171, 
5 #337U#4171,#617U#617m 1 «Sfi«lO^IIS!loxP|B^J b I2I£PQS& #2171, 
#2273,#327K#4172tt 1 |gSfgtfe©^SloxPBB?!IO^m^©^-C«I^^S 

#217K#2272.#2373©^^loxP^DNA«rffiV\ H 2 - (1) - (1) t 
10 ^Lfc#i£T\ ^7*5 KpBR322<£>NheIlM h fcEcoNIiM' h b (Om^in^tl 
<D£gmiox?mi\*-^nALtc3mm<D7'7X^ K (pBR217UpBR2272, 
PBR2373, #4 4kb, 07#J8O SrflliSLfc. 
C4] 2 OOI CIB^J^^loxPffi^iJ^W-f ^ * 5 K<£>1»^ 
[3] X-mm Lfc 3 8&0 Zfy^% K (pBR2171, pBR2272, pBR2373) £ ^tt^tl 
15 fMBimSal TOKHfcU 7*?* ^ Kl:S A£ftTV>5cD^Cia?0<£^MloxP 
^JlfcDNA (#2171 J2272, #2373) fc^ftmiigationm „ £16012- (1) - 
C2] Rtr5WSW3- (1) - Cl] fc^Lfc^grC, 2o(D|^CSB?iJ^^ 
loxPia^J^^"-t-5 3@^<D7°7^5 K ( P BLA2171x2, P BLA2272x2, P BLA2373x2, 
£-8.2kb. 0 9#M) Srflf&Lfco 
20 C5] Cre##»&;lKJS (^0 2) 

(4) ^fl|&Ui:3«S<&:/7*5 KSr#JK»*NheI"C«t^tt^bU, £2fe 

#j3- (i) - [2] Ltcxmv 2 o<7>i^cia?i]<D^MioxPg2?ij& ^r-rs 

gg±©SKm(8.2kb)&3I§!!Lfco w©£S!DNA&ffll\ ^«W3- (2) "C 
^Lfe^fe-eCreft#*a*x.SJeS:fi : V^«fbfc. ^^loxPga^J 

25 #2272rax-<oia«ix.R^:tt, sF^ioxPE?ijra-e©ia*x.s*& £ mmmm<D# 

mzm^Wmx-hotCo &£gUoxPE?!W2m»\ -«ptt»Wflc-CS*Si s it*5t) 
( 3 ) £ft Sia^J©^^S!loxPfiB^ra-C©Cre|St#j^ftx.RJ6:©^ 
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^MloxP^^DNA (pBR2171 te#2272 fcL< tt#2373 b , pBR2272tt#2373 b ) b 

5 ligation^ mmm2- (i) - [2] Rxfnmmz- u) - en i^ufc^ 

j£T% 2o»m&5IB?iJ<^JIMloxPga?iJ£*r-r5 3||©/7^ 5: K 
(pBLA2171-2272 N pBLA217 1-2373, pBLA2272-2373, #8.2kk S4#Ji) SHt^L 

[23 Cre&#m*£;ta& 

io en xmm^tczfy^x. b*zmmmmmeix*ffifcL, mmm3- en - 

[2] Lfc^&T 2 oO^^SIB^JO^SlloxPgB^J^^ffSie^oSS 
DNA(8.2kb)^ML^ 0 r^S®DNA^rfflV\ H160i3- (2) T^Lfc^ifc-? 
Cre^#m^^SJ^4rm^WUfc 0 ^(^^ 33ttf>J|&§gE?iJ (#217K#2272, 

#2373) <D^mmiox?mmx*\z, ^-rMm^^btcTe^m^Eitft 

(1) frb (3) Ofem«tl?, 2oO^^P^^tyt»^loxP 

tb, 2^(D&mzmmzm.&Ltc&mmiox?mm, m&.Miox?mmRx?mtez 

20 ^^loxPSB^iJ b tefcfelt-r. fr^m CiE?iJtf>!£^§!loxPiS?!l ^ 5 UTii^^ 
loxPSB^iJif o LbmU&Rl&1rZzbfrWbfrfc7jk£ti1to £kt-, ^<dU^L 
bLX\*. loxPiB^JO^^— t^-^^2#g, 3§g. 4#@, 5#g(DF*99 

25 £*ifc„ ^±^^^0. ^H^^i^t-r^^MloxPgH^Ji:LT, JMfctfJlc: 
te#2171(iE?iJ#-5!-:26K #2271 (IB?lJ##:29h #2272(SB?lJ#^:30h #3171 (SB^U 
#^:35h #3371(IB^J#^-:39), #4171 (I33W|-:42K #5171(gB?lJ#-^:49)^if 

HliS^J5 
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5 k (puLwD omm 

^7*5 KpUC119«Pl^Ecll36II^ I?£^loxPgSWlHl;£fal- 2 
-oWA&tltc-??* 5 KpuLL (M^frb, Nucleic acids Res., Vol. 23, 3816- 
3821(1995)) 2o<DloxPlE^iJ^^#^-r5^n-^b^^JPS^*NruI-^ 

10 puLL^flPggtilNrumgfcU Swaiy^*- (5' -pGATTTAAATC-3\ iS?iJ# 
f :61) £ligation^ x *?gNruIT*tmfcLfc 0 NruD;i£ 5Mi£>imbte> Swal 

SwaliM h^o^yx^ KpuLwL(3.3kb, 01 l^A)^#fc e 
15 C2] ^MloxPE^Ji^^loxPlB^Ji:0^{-^D-^t:^ (SwallM h) 
Zn-i-fy*^ K (puLwM&tfpuMwL) (Dflllg 

■fy * ^ KpuLwLO 2 otf)l?£SnoxPie?iJ<£> 9 o£^§aoxP@E?iJ^ft 
^Lfc2Hm^^7^^ K^^-t-5fc>f), SXT<D (A) , (B) <D&WiYf*n 
ofdo ^7^.^ KpuLwM (01 lff^B) B\ |Hmic^LfcpuLwL(D&tt!j<D^M 
20 loxPiE?iJ£, KpuMwL (01 l^OC) te^ffiOO^MloxPlB^J^tb 

^ft&^loxPffi^Jfcf^Lfck^fc*. wrT*^MMloxPi2^Jt LT, 

^HloxPiB^Jtf)*^— f— g|S#E>2#g t 7#@O^SSrH^^$-frfc 
#2171(SB?iJ##:26)(Dia^J5rfflV^fCo ^TO^#jT<^gMloxP@B?iJi ft, £ 

25 (A) puLwM£>#l^ 

puLwL^^iJPS^XhoIT^mkL, ^MloxP@H^J^tf60bpO^DNA (012, 
±»$*Oie?iJ#-5§- : 57, T{|iJ^^SB^i#^ : 5 8) £ligation&;fc:B§®£ 
^ffi|te&U »£^loxPlB?iJ«MMloxPga?iJ^KSwaIiM h^o^y^^ K 
P uLwM(3.3kb)£#fc 0 £<bt;i, ^ ©/7^ ^ KpuLwMO^/#DNAlHS#tf>ikSiB?iJ£ 
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flsHrtfK:45 <fc ? fciStf Vtc<OX\ 7°y*% KpuLwMO^^loxPlE^iJrtOXhoI 

5 (B) puMwL<Dfi|^ 

puLwL^JPS^MluIT^mkL, ^MMloxPiB^J^tp60bp^SfeDNA (013, 
±W<0$i<0%&W-% : 59, ~B0)<£>#l<£>ga?iJ#-i§- : 6 0) &ligationm;K:J3§®£ 
JgftlE&U ^IIMloxPlfi?y£i?£MloxPE?«-SwaIlM h^o^^^^ K 
P uMwL(3.3kb)£*#fc 0 £<d(c, y^^^ KpuLwMO^i:^, puMwL<D-£/&DNA 

P uMwL<Dlf£^loxPia?iJft<7>MluIlM h ttiB*L-cv^ 0 

[3] CAG^o^- ^-O^n-^fcgB&t;: 2oo8££^loxPgB^J£if ALfc:/? 
* * K (pCALL) 

15 CAG^o *~ * — (D~fxi t # y A@3^J £ tfOTc 2 o<Dif£Sa oxPiB 

^iJ^ALfc^^^^ K^#5fc*^TOjMDNA-lrP^LfCo 4*5, ::tf9 
CAG^n^-^-irtt, i^lgm^^^-t b-C4#M¥3-168087^«lcW^§*t 

(a) CAG^n^- — ^ — ^-atf^y^ ? KpCAGGS (Niwaet.al., Gene, Vol.108, 
20 193-200(1991)) P-^bgW£"?&><5EcoRIiM' h SrSwaliM M^&fc:/? 

KpCAGw (#&8¥8-84589^$&10H) &ffiflR8i^SwaI^fcLfc]iNA. 

(b) ^7^^ KpuLL ( CI] fciEtt) Sr^JRg^BamHIRt^EcoRI-CID^^^kU, 
$ kKKlenowg^KJ: «? iWB«r¥HHtLfcfk Ttfn-xy^a&acftfc: J: «9 gl 
HX Lfc 2 o<Dl?^loxPE?lJSr^tP^JlOObpODNA»f>i-o 

25 (a) (b) MDNA£r®r)t&T ligation L, ^J|5B^SwaIfijb^^®^ffm^b, 
^7 X ^ KpCALL(4. 9kb) £#fc 0 
[4] y°yx^ KpCALLtD^ n-^-fb^^Swalf-'T H^^fc^y * ^ K 
(pCALwL) <Dm%k 
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NruIlM h^ibSwallM Mz.mx.Z>1t$>&>T<0$itt*ftifc 0 

pCMLZ®mmmKr\iIX*mikL, Swaiy^TJ- (5'-pGATTTAAATC-3\ @2?IJ# 
f :61) fcligation^ S^iJRB^NruIT«bb^o Nrul^i 3?|£<7>« 
OSfim Cl3 irl^CTfcSo RJS?«*r*li&»«:^JWE^t, CAG:/p*-*-I*3 
5 Kl2o<E>S?£I>loxPga?iJtfS#&U d>o^©ra^^n-^k«f5fi:tLTSwaIf->r 
h Srio/y * 5 KpCALwL(4. 9kb, HI 1 4 tp^D) £#fc 0 
C5] CAG^n^-^-rt^^aioxPE^J ^^loxPg2?0£#ALfc:/7* 5: 
K (pCALwM) 

-77*^ KpCALwLfD^^loxPSS^J^-o^^MMloxPgB^J^g^Lfcr^^ 

(a) 5 KpCALwL^^lJPg^MluIAt^XhoIT^^^m^. T#V—X?JP 

15 (a)(b) X*mU LtcmmAZ ligation &*mm%]&Wfc& U :/?*5K 
P CALwM(4.9kb, HIl 4*OE)£#fc 0 pCALwMWu ^-/iBlMloxPgE 

[63 im*7?SV4A'XftmRaX^ K^*~ (pAxCALwM) ©ffeK 
20 [5] "Cf^lLfc^^? KpCALwMtf), :/n*- *-a>£>#y Afi?JiT©» 

K«<* * — Of^^tt|!E#0^'ife (Miyake et al., Proc.Natl. Acad. Sci. , 
Vol.93, 1320-1324(1996). &tWW!¥7-298877-^$R) fcfi£ofc 0 

25 3*$ KpAxcw (#M¥8-308585-i!^15JO ^^JPS^SwaIT^^Lfc 0 

(b) 7°7^^ KpCALwM^^JPS^^ApaLI^tmindlllRtWIincII-ClRll^m^ U $ 

2. 4kbO»r>i-^[HlJtXLfCo 

(a) (b)-CSH»Lfcj^DNAS:ligationm, S»«r^ • >f ^ • tT h n 
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•^j/^-^y^yh WtMy^XU StratagenetfcSi) Srfflwr/^ 

yy%fo*m\ SJtS»Sr*»*tO«»***-fey h = KpAxCALwM(44. 9kb) 

(2) at^g&o*-^ n^7^-; k©«£ 

K (puLZM) 

y°7*% KpuLwM ( (1) - [2] fc|2«) <7>»^MloxPBB^lJi:^MloxPiB^J 
^ODNA8fr>t^lHlHXLfc 0 

(b)7°7^^ KpSRlacZ (Miyake et al. , Proc. Natl. Acad. Sci. , Vol.93, 1320- 

1324(1996)) zmmmmsaiiRmstix-mmzmiku zbiznenommzzv 

ffifSfcspflMbUfc^ TUv-*?JV i m%%mK.& 9 lacZjtteT-£r^tf$J3. lkb 
15 <DDNA^T>t^lHJJ{ZLfc 0 

(a) (b) -eaUlS LfcpSfDNASfligation U fiP£Bli&Swaimte&;kJI§®£^SC&& 
U KpuLZM(6.4kk 131 5 "£<7>F) £#fc 0 

[2] ^MloxPgB^Ji^MSloxPE?lJtOf^{3SV40^^y V> (ori) 
sKy AS2^J^AL^7^5: K (puMOL) <DWm 
20 T 5 ?^? KpuMwL<7>»£§aoxPia?iJ £ ^^loxPSB^J £ «:SV40©ori;Rtf 

(3) ^7^^ kpuMwl ( (i) - C2] kibm) zmmmmswai-ermm. t#p 

-*y/U**WWBlfc J: 9 il^^^DNA^fK-^lElJjX LfCo 

(b):/?*^ KpCAGGS ( (1) - C3) KIBiO £»SI^BamMmteU Sbfc 
25 KlenowHHfc «£ 9 p^£¥-*IHfc; Lfc&, T^o-^^***ttl- * 9SV40<D 
ori&tf # y ASB^J ^r^-tf ^3340bpODNA^r>i-^r[HjilR Ltc Q 

(a) (b) LfcpDNASrligation L, ««IB#*SwaI?mt&;MI«&7&»E«l 

U :7°7*5: RpuM0L(3.6kK HI 1 5 4><DG) £#fc 0 

[3] ^^loxPia^J/lacZafe^/^^SloxPga^J/SV40<DoriS.t^2Hy AIB^I 
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/m&mioxpmm&nAvif? 1 ?*^ k (pulzmod <omm 

^7X^ KpuL^a»k£&S!loxPE?!l£l5fc# v -?y*% KpuMOLW, gggSUoxP 

5 (a)^^-; KpuLZM^^JPS^NhemmhoI"Cl^^^b^ T#n-*^/vm 
fcftttfc. <fc «9 Sf ££!loxPBa?iJ £ lacZ5t^^tf^6. 4kb<DDNABfrK-£|H]lfc Lfc 0 
(b)^7^^ KpuM0L^JP5^NheI^tW(hoIT*lR)^^tmbm> T# n-*$VMt 
J; «9 . ^MloxPlH?iJ/SV40<Oori&tf# V AgH^lJ/^MloxPgH^i^ 
^tf^3440bp(7)DNA^>S-^lHlltX Lfc„ 
10 (a) (b) X'MW: LfcMDNASrligation U mmZmSvalffiik'&KmmZMM&fe 
U 7°yX% KpuLZM0L(6. 8kK HI 1 6 tp(DH) &#fc 0 
[4) y°yx % KpuLZMOL<DlacZ5t^©5' ±»fi^5: ^y^-r—tW^^ V 
AgB^jfALfcT^*^ K (puALZMOL) <D%m 

(HSV-1) (P^^^-H? (TK) jUS^O^y 
15 AI2?IJ£ V ^^5: KpuLZMOL^ALfc^y^^ K?r#l^1-5fc«)^M^ 

(a) /7^5 KpuLZMOLfc, lacZitfcdW ±MiJ0^^1oxPlfi^J05' ±»ft-C- 
^mf)^L^DNA»f>i-^#5fcfe^T©»^ffofCo puLZMOL^^JPI^Smal-e 
r^b^V^T*$lJ[5B^mKpnIT^M^ T#n-*y>®^IJj^«fc <9£l6. 8kb(D 

20 E^DNA»f>>t^lEll|XLfc 0 

(b) /7^^ KpTKte. HSV-1 (DTKil^^^tf^J3.6kbOBainHI^^»T>T-^, 
pBR3220BamHIf->T VlzWA&tltcZfy XS. KT'fcS (EWigler et. al. Cell, 
Vol.14. 725-731(1978)) c pTKfcfrJPIglilSmal&tfNcoimfc-rS t , $J320bp£> 
Mfc^Otf y AIBW3J <9 tttft5 0 9 ffi U/cDNA^^^^SmalS.^ 

25 KpnllM h\Z-rZ>tc&£lT<Dmft&ft^tc 0 -fy*% KpTK^Mg^Ncomg 
fcU Klenow^^^ «t "9 pW£¥*HbLfc 0 #CV^, Kpniy>-#- (5'- 
pGGGTACCC-3') £ligationLfd£, f«glIgKpnIT«bLfc 0 £ fMSfH 
SmaimMTTyn-^y/vm^ilJ^fTVV TKit^<£># V A8E?iJ£#M) 
320bptf>DNA®rtf£[HjJ|X Lfc c 
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(a)(b)^W«LfcffiDNAS:ligation&, AJ§§@ b^y * 5 K 

puALZM0L(7. lkb, HI 1 6 I ) £#fc 0 puALZMOLfi, TK»fc^O# y AgB?iJ/ 

w^aiioxPE^/iaczaifi^/* ^iiioxPE^/sv4o©ori&tf * y Aum/m 

C5] ^7fy^/^^3^> K-<**- (pAxALZMOL) ©flaR 
^7^5 KpuALZMOL(D^Aae^ (TK«^OxKy AgB?IJ/»^loxPgB>?IJ/ 
10 lacZ5t^/^^loxPga?iJ/SV40©oriS.t^^ y AiB^J/^^loxPiB^J) & 

^7 ^ ^ KpuALZMOL^^JPfi^^XbalRTmoIS.t^Dral-eP^'fk U $ 
Klenow#*£«fc 9 PiSSr^flrffts S*S*SrT ^fn«-^y/v4t«Sctt IIU 5kb 
ODNABf^SrHURLfco rODNA^^^JIS^Swal^^Lfc^iry 5 K 
15 pAxcw ( (1) - C6] "CUR) £ ^ligation U fHHUNKSwal-Cm^tt. 

W-g|iSr7Ay ./f^' t'ho« h (^#/^ ^XL, 

Stratagene*±®!) &fflV*T/<s>y— ^y£JE£:«:frV\ M^SrAH®(-^$ 
y h 3 * * KpAxALZMOL (46. 7kb) £#fc 0 

(1) ae^SftW^-yy hfflm^TxV -M^* (AxCALwM) <Djfm 
m^. :/n^-*-/l?£MloxPiE^J/SwaI1H' h (^n-yjfclfWSt) 

ioxpie?ij/*° y Aga^u. a tfca^x.Tx y «m ^R-rsfcwr^ 

25 JfcffrSrfTofco fc*3, im/f / -?^/WO^iim#©M (Miyake et 
al., Proc. Natl. Acad. Sci., Vol.93, 1320-1324(1996), ¥7-298877 # 

Eatfc^&^&Lfct h7f; IMA'* 5SA5l5«cT?fcSAd5-dlX (I.Saito 
et al., J. Virol. , Vol.54, 711-719(1985)) tot* AsXim-m&mbRtiL&ft 
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£f$P£B*ifSEcoT22I?mbLfc„ ZtopJ frxmL-WSL&b'gtit.&ftk. 0Ufe0»|5 
- (1) - [6] T'^Lfc^^^ K^*~pAxCALwM<k£fflV^ VHfc&A'^ 
*#tfcifcT293*WI&&^ME&Lfc. ^Cytm^xTr-V iM/i^O^n-:^ 
:/fckWi!M/i'*OjtSiJ£fTV\ Sl$o;|fi&;t!M^*AxCALwM (017) £ 

Xfc&CsClMl&'b&fcXffiM (Y.Kanegae et al., Jpn. J.Med. Sci. Biol. , 
Vol.47, 157-166(1994)) Lfc!M/V*&£^tf>ll&fcfflWc„ 

(2) m.fci-m&<o h*-r~-mm&x.T? ! ; (axalzmod <ojm 

10 ®LK. TKjH5^<£># V AS^iJ/!(F^S!loxPE5U/lacZ3te^/fg*llloxPgE^J/ 
SV40OoriRt>^y AiB^iJ/HF^loxPia^J, £Jf ALfcm&XLTyV ?-f/W* 

fl?JR»i(f EcoT22I?Bft: LfcAd5-dlXtf> * >f A-*DNA-*S&Se MH^fr £ > H*£ 
#|5- (2) - [5] "Cf^HLfca^? * -pAxALZMOL i £ U yWt*'^>V 

15 A#ttj5fe-e293«Bia*^wteiftu, (1) bm&vjjmvn&iDmm*.**** 

AxALZMOL (017) £#fc 0 w <D&&;t >M /V* 4ft*>TA'** 1 l> L < 5 ft 

^^^^^^CsC1^3S^m^Tm^Ufc^^^^»^^^^fflV>fc 0 

H»J7 

20 (i) w^o^-r^^B»a^?:ig^i-6a^a^ffl»^(7)f^M 

Q] If^loxPSB^Ji^MloxPgB^J^O^;-^ n-:^SMfc&#t-5 
^Htfc^AfflT"?*^ K (pCALwMds) <Z>1#^ 

H1S08 5- (1) - C5] T'tf^LfcT 0 ?*^ KpCALwM (B14*©E) tt, 
~/y^% KpCAGGS (HJS^J5- (1) - [3] fcSBfc) ©CAG^o*-*-!^* 
25 P-Wfc&te-CfcSEcoRIlM ff^loxPEfll/^o-^flsSMfc (Swallf 
>f h) /&£SUoxPE?lJ&#AL;/fc? , 7*S ^ <E>pCALwM2>> ib . SV40O 

oriMW AgB3«J£l&< IWWTOJftft^frofc. 

P CALwM£BamHI$HbLSV40tf)ori RXfitf V AE?lJ£l&t , &V^T*g Sligation^ 
1ffi%*W8&S^-77 * % KpCALwMds(4. 6kb, 018 *©A) £#fc 0 
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[2] '^yu-?Ji/yBM$m&*%n?<Ltt'77X$. K (pCALhmBMds) <Dffi 

m 

■77*^ KpCALwMds<7)SwaIlM h ?w<4 */V Bftttit^^A Ufc^ 

5 (a) 7° 7*% KpCALwMds?r$iJ|5S^^SwaI-cm^ UfcDNA^o 

(b)^^^^ KpCHD2L (Ikeda et al., Gene, Vol.71, 19-27(1988)) %MWmM 
Smal&U^Dral-ei^lNF^tmb:^ TjJv—7>%%WM\Z-£. *) HUlX Lfc/M' 
iX^Blitt^^&^fr&JL lkb<DDNA»fK-o 
(a) (b) i^)NA£ligation1&*jra%^fC3te& U 7" 7 * 5: KpCALhniBMds (5. 7kb, 
10 HI 1 8 tip<DB) £#fc 0 pCALnmBMdsW:. W ~» Bift£3t£^CAG:/n 

<£><5o 

15 jt^/^MMioxPiB^j/^ y Aga^ij, o^dna^t 1 3 fc o -^r-r5^®^» 

«£#5fctf>, UT<Dmi^n^ti 0 fc*5. »<^0K^«. Chen-Okayama 
^*^v">A-DNA*«&lC-CfTofc: 0 

(i) [2] -CPMbfc^y^^ KpCALhmBMds 20 n g^^250mM^^b^/WV? 

(^4100^1) U 100 1^2 x BBS^^ (50mM N,N-bis[2- 
20 hydroxyethyl]-2-aminoethane sulfonic acid/280mM NaCl 2 /1.5mM Na 2 HP0 4 
(pH6.95)) *1ftx.tz.'&, 5% FCS»DMEM^-C^Lfc6cniv'^r-^^CV-l« 
K»U 3% C0 2 #&T35 < C-C^)24^i$*LfCo 

(ii) J£*$£l&t, PBS(-)T«£i5fc*§^L 10% FCS»DMEM^ftfe^»L, 5% 
C0 2 ft$ET37X;X*--m.^ LfCo 

25 (iii)6cmV^-W^^»^{i^ 1^96^7° M-£t*»;i, £ £>{C- 

i^^^«^0. 4mg/ml<£>/^ ^u-xM* V^B £^tpigi&£»! U £ <b^i&* 
SrJKtt. 3^b4 B:io#{c:/^^n^v/:/B£^irJg&££&LfCo 
(iv)^3»m^£#LT^£« W^n^^^BW14»^) 
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CI] ^l/^-f^^Wttit^T-^ALfc^y^^ K (pCALGFBMds) (Dffim 
zf?*X KpCALwMds^SwallM h \z.-?VJr?4 v^lH£5&^£#A htc^y 

7^7^^ KpTracer-CMV (Invitogenttttt) £IWIK#*ItaCIi8fc£7#n--;* 
•ftflOBlSrfTVV *irfe^5tSeK (green fluorescent protein : GFP) £7Vtf- 

roDNAt&rtfi, mmmmSwaimitVtc^y^^ KpCALwMds ( (1) - C2] "CP 
15 SI) irfc ligation U fl|iJIS#*SwaI^b«^:»aS:^««5*L^9 ^ $ K 
pCALGFBMds (5. 7kb, il8^©C) &#fc„ pCALGFBMds te % GFP i Zf » 

(1) - [3] t'^LfcW^n^^BittlteWi* 

tt^c-e*>5©"p, WTi-ffi^^^i-o cv-ijWM&o^Kfe*tt, C2] -e 

25 f^iiLfc^y^^ KpCALGFBMds^fflV>fc 0 ^ft«afeWlfiac©S*llSISItt^ 7*^* 
v>fw (*S-S&0.4mg/ml) £Jlv>fc„ lte©I^l3tf-<o^A^tifc 

Sfefe^lMf^ny H*> pCALGFBMdsO^fiSrya-T' 
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#A3te^©«mo»a^J:94^Ri-Sfc», GFPW»S*S:«£Lfco GFP 
<Z>3§§i4J3, 478nm<Z>g|jeftfc «fc 03&3t Lfe507nm©«3tS:«SII1"5 - i: <£ «9 *T 
V\ GFP©38^03SH/^JNBiai* (C18, C35) , *mgtf>»$fc (C29, C38) , 

mm& (ci9, c3o) i-^^tifc (»^wtjwia«©#-^) . 

$DNA) im^PfiEi-SlacZfte^STT^y VJfrX?/ A±|t«JfeT?t 5 i & 
imi-5fc*fc«T©IS*«:fTofc 0 *Hft©iB01W:ft©a 0 1?*> S (017) „ 
10 H«!l 6 T?fl3» Lfc Kt-fflaitTry ^/U*AxALZM0US % TKflMS^Otf U 
Affi^iJ/»^MloxPE?iJ/lacZ3t^/^MMloxPlB^I/SV40<Dori^T^^ JJ A 

#£fflloxPE^JIH!T#&ttiia|fc;iK£#jBc: "9 , TK&^-?©#y A&&\/m£M 
15 loxPSB^J^W-t§Tx/!>-r^^(a)^, Pf^SloxPEJIJ/lacZft^/^ftfa 
loxPlE?iJ,/SV40<£>ori&tf # y AE#k <Ofll&&W1-Sft!W>NA<b) C5 C 2 
0(7)|f^loxP@B^J^#ALfc^X.T7 : V tCre^mfflJfexLTT*/ 9 

4)\>7s b&Rl^1tZ<Dfcl&<D&}m*#%\Z.M< (Mfr&bs Nucleic acids Res., 
Vol.23, 3816-3821(1995)) , mt\m<on%kM1&X*T7 ! / V-iJV* (a) bWfc 
20 DNA(b) $S£/&-f 5 d £ #^88 £ft5 0 ft*®NA(b) tt, SV40 oritf^a^-^-Sr 
#1-5*5, Jtote^ttiaa©SV40iKy AE^JlCj:t)^ny^$ix5yt«)x lacZst 

e^tt»mu«:v\ r^ft^DNA(b)^^bfcJNeia^, ^^mmmex^mL 

tL*-Vv hffllliiTf; ?^/i'*AxCALwM£^£ii:5£, ft*ift^DNA(b) 
tAxCALwMir©^-e«a^x.RJ5&^ie- *K IJ£SloxPgB?lJ&t^g*gloxPi2?lJ 

m^loxPE^J/^y AE^flUgSr^T-t-STT*/ -M^* (c) #£$1-£o Tt=' 
/ !>^7V^(c)-efilacZ5t^dS|§mU, lacZfte^lCa- KSixS h 

H»©H»-Ctt, Kt-fflfilj|x.7fy 'M/^AxALZMOU Cre^mm^^T 
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f; ?-Y/W*AxCANCre, 9—>fy h«t7ry yl^AxCALwM© %W&<n> 

v 4 fr**n^\z&mwk (cv-i«^l< ^cos-i^BJia) ^»^-frfc 0 

ry •M/l'* : moi=9, Cre3S^a&;tT7V !>-f;^ : moi=5£fctel5, 
5 ffim^Tx/ fr^/V* :moi=10, 30, 60, 100, 200 o lfflQ<DV>tA'Xmitfk. 

mm&tox.mmLtc 0 3 m. mmm^mm^-ommm^^m^ 0.25%? 
>vZ)VT)v?\L vm*ntex,™%mm*w&&. s«pbs(-)*^u x-Gai 

m&M (5mM-7 a: y iXT V V J*/5rM7 * n iXT y ^J^/IMWC^ 

if % is $ A / lmg/ral X-Gal (5-Bromo-4-Chloro-3-Indolyl-b-D-Galactosi de) / 

10 PBS(-)) £JP;i-«i2fe£Lfco ^©mil9l^to 

^1911 Cre^m^^TxV ^^/V^^moi=15T*CV-l«lC^^^c^ 
-^(D&m-CfcSo Kt-fflH^iTfy /l^X(Dmoi=60"C?tt^60%, moi=100^ 

j§a&fflv^meii!^£ ; fTofc#^ i biiii 9 ^tsi^^^^-efeo^o 

loxPgB^J £ ££SlloxPE?lJ £ lacZa^W, SMKDNAOTBSr^ t 

T, 9~Vy hiiaitTfy !>>f;^oyy ^±.<om^M\oi?WMh^W. 

25 $>5 0 
2S1I&0»I9 
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5 0) o 

(C3, C7, C8, C1K C19, C28) fc, ^tt^CreHM^X-Tx / ^A-* 
AxCANCre£moi=5-T\ Kt-«iT7; ^^*AxALZM0L£moi=10.30, 100, 

io <Rc^^fi : ^j3-^7^ his?— vtmmLtcmmzm&Ltz.* &$kzm2 

moi=100-C^L/c^, 10% (C19) ^f>30% (C8) 0»tf5#< &&£*bfc: 0 K 
t-ilfitiTfy ^/K*£moi=300T*«rr5i:, W < £ ftfc»£>§ij 

15 SfcEH-te^LTWiiV^ Kt— mm&x.T'f; r>>f^^O^Srmoi=100-t?^ 
itaot, SF^MloxPE^JfcSSSloxPE^J. 1>L<te£fc5gB?iJ£>^£! 
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m?m%- ■ 2~5 4<Dm&&mte, i o x pm*whz> 0 

■ 5 5©jfigE*itt % »im i o x pia^j^^jPi^mmM^^tf 

5 : 5 6 <DMM&ffl^ m&M 1 o x PmtkMlffimMmtSLfrStt 
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mm 

SEQUENCE LISTING 

< 1 1 0 > Sumitomo Pharmaceuticals Company, Limited 

5 < 1 2 0 >Mutated Type of loxP and Application thereof 
<130>E4317-00 

<150>JP 9-331289 and JP 10-273150 
10 <151>1997-11-13 and 1998-9-28 

< 1 6 0>6 1 

< 2 1 0> 1 
15 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Bacteriophage PI 

<4 0 0> 1 
20 ataacttcgt ataatgtatg ctatacgaag ttat 

<2 1 0>2 
<2 1 1 >3 4 

< 2 1 2 >DNA 

25 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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2 

<4 0 0>2 

ataacttcgt atagtgtatg ctatacgaag ttat 34 

< 2 1 0>3 
5<211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

10 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>3 

ataacttcgt atattgtatg ctatacgaag ttat 34 

15 < 2 1 0>4 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>4 

ataacttcgt atactgtatg ctatacgaag ttat 34 



25 



< 2 1 0> 5 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 
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<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
5 <400>5 

ataacttcgt ataacgtatg ctatacgaag ttat 34 

<2 1 0>6 
<2 1 1 >34 
10 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 

<4 0 0>6 

ataacttcgt ataaagtatg ctatacgaag ttat 34 

< 2 1 0> 7 
20 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 20> 

25 < 2 2 3 > Sequence of Mutant loxP 



<4 0 0>7 

ataacttcgt ataaggtatg ctatacgaag ttat 
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< 2 1 0> 8 

< 2 1 1 > 3 4 
<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



5 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>8 

10 ataacttcgt ataatatatg ctatacgaag ttat 34 

<2 1 0>9 

< 2 1 1 > 3 4 
<2 1 2 >DN A 

15 < 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
20 < 4 0 0 > 9 

ataacttcgt ataatctatg ctatacgaag ttat 34 

<2 1 0>1 0 
<2 1 1>34 
25 <2 12>DNA 

< 2 1 3 > Artificial Sequence 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
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<4 0 0> 1 0 

ataacttcgt ataatttatg ctatacgaag ttat 34 

5 <2 1 0> 1 1 
<2 1 1>34 
<2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0 > 1 1 

ataacttcgt ataatgcatg ctatacgaag ttat 34 



15 



20 



< 2 1 0> 1 2 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 1 2 

25 ataacttcgt ataatgaatg ctatacgaag ttat 34 



< 2 1 0> 1 3 

< 2 1 1 > 3 4 
<2 1 2 >DNA 
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<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 

<4 0 0> 1 3 

ataacttcgt ataatggatg ctatacgaag ttat 34 

< 2 1 0> 1 4 
10 <211>34 

<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 1 4 

ataacttcgt ataatgtgtg ctatacgaag ttat 34 

20 <210>15 

< 2 1 1 > 3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0> 1 5 

ataacttcgt ataatgtttg ctatacgaag ttat 



34 
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<2 1 0> 1 6 
<2 1 1>34 
<2 1 2 >DNA 
5 <2 1 3> Artificial Sequence 
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< 2 2 3 > Sequence of Mutant loxP 

10 <400>16 

ataacttcgt ataatgtctg ctatacgaag ttat 34 



<2 1 0> 1 7 
<2 1 1>34 
15 <212>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 

<4 0 0> 1 7 

ataacttcgt ataatgtacg ctatacgaag ttat 34 



< 2 1 0> 1 8 
25 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



<2 2 0> 



WO 99/25851 8 

< 2 2 3 > Sequence of Mutant loxP 



PCT/JP98/05094 



<4 0 0> 1 8 

ataacttcgt ataatgtaag ctatacgaag ttat 34 

5 

< 2 1 0> 1 9 
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< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 
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< 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 1 9 

15 ataacttcgt ataatgtagg ctatacgaag ttat 34 
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< 2 1 1 > 3 4 
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20 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>20 

ataacttcgt ataatgtata ctatacgaag ttat 34 



< 2 1 0> 2 1 

< 2 1 1 > 3 4 
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<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

5 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 2 1 

ataacttcgt ataatgtatc ctatacgaag ttat 

10 <210>22 

< 2 1 1 >3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0> 2 2 

ataacttcgt ataatgtatt ctatacgaag ttat 

20 

<2 1 0>2 3 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 2 3 



PCT/JP98/0S094 

34 

< 2 1 0>24 
<2 1 1>34 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 

<4 0 0>24 

ataacttcgt ataatgtatg gtatacgaag ttat 34 

<2 1 0>2 5 
15 <211>34 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

20 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>2 5 

ataacttcgt ataatgtatg atatacgaag ttat 34 

25 <210>26 

< 2 1 1 >3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



WO 99/25851 1 Q 

ataacttcgt ataatgtatg ttatacgaag ttat 



WO 99/25851 PCT/JP98/05094 

11 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<400>26 

5 ataacttcgt ataacgtata ctatacgaag ttat . 34 

< 2 1 0>2 7 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 

10 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 <400>27 

ataacttcgt ataacgtatc ctatacgaag ttat 34 

< 2 1 0> 2 8 

< 2 1 1 > 3 4 
20 < 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 

< 4 0 0 > 2 8 

ataacttcgt ataacgtatt ctatacgaag ttat 34 



<2 1 0>2 9 



WO 99/25851 



12 
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< 2 1 1 > 3 4 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

5 <220> 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>2 9 

ataacttcgt ataaagtata ctatacgaag ttat 34 

10 

< 2 1 0>3 0 

< 2 1 1 >3 4 

< 2 1 2>DNA 

< 2 1 3 > Artificial Sequence 

15 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0>3 0 

20 ataacttcgt ataaagtatc ctatacgaag ttat 34 

<2 1 0>3 1 

< 2 1 1 >3 4 

< 2 1 2 >DN A 

25 < 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



PCT/JP98/05094 

34 

<2 1 0>3 2 
5 <211>34 
<212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

10 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 3 2 

ataacttcgt ataaggtata ctatacgaag ttat 34 

15 <210>33 

< 2 1 1 > 3 4 
<212>DNA 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<400>3 3 

ataacttcgt ataaggtatc ctatacgaag ttat 34 

25 

< 2 1 0> 3 4 

< 2 1 1 >3 4 
<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



WO 99/25851 13 

<4 0 0> 3 1 

ataacttcgt ataaagtatt ctatacgaag ttat 



WO 99/25851 



14 
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<220> 

< 2 2 3 > Sequence of Mutant loxP 

5 <400>34 

ataacttcgt ataaggtatt ctatacgaag ttat 

< 2 1 0> 3 5 

< 2 1 1 > 3 4 
10 <2 12>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

15 

<4 0 0>3 5 

ataacttcgt ataatatata ctatacgaag ttat 

<2 1 0>3 6 
20 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

25 < 2 2 3 > Sequence of Mutant loxP 



< 4 0 0> 3 6 

ataacttcgt ataatatatc ctatacgaag ttat 



34 



WO 99/25851 4 _ PCT/JP98/05094 

1 b 



<2 1 0>3 7 
<2 1 1>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



5 



<220> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 3 7 

10 ataacttcgt ataatctata ctatacgaag ttat 34 

<2 1 0>3 8 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

15 < 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

20 <400>38 

ataacttcgt ataatctatc ctatacgaag ttat 34 

<2 1 0>3 9 
<2 1 1 >34 
25 <2 12>DNA 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



WO 99/25851 



16 
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<4 0 0> 3 9 

ataacttcgt ataatttata ctatacgaag ttat 34 

5<210>40 
<2 1 1>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

10 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 

<4 0 0>4 0 

ataacttcgt ataatttatc ctatacgaag ttat 34 

15 

<2 1 0>4 1 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

20 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 
<4 0 0 >4 1 

25 ataacttcgt ataatttatt ctatacgaag ttat 34 

< 2 1 0>4 2 

< 2 1 1 > 3 4 

< 2 1 2 >DN A 



WO 99/25851 PCT/JP98/05094 

17 

< 2 1 3 > Artificial Sequence 



<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

5 

<4 0 0>4 2 

ataacttcgt ataatgcata ctatacgaag ttat 34 

<2 1 0>4 3 
10 <211>34 
<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

15 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>4 3 

ataacttcgt ataatgcatc ctatacgaag ttat 34 

20 <210>44 
<2 1 1 >3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>4 4 

ataacttcgt ataatgaata ctatacgaag ttat 



WO 99/25851 PCT/JP98/05094 

18 



< 2 1 0>4 5 
<2 1 1>34 
<2 1 2 >DNA 

5 < 2 1 3> Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 <400>45 

ataacttcgt ataatgaatc ctatacgaag ttat 34 

< 2 1 0>4 6 

< 2 1 1 > 3 4 
15 <212>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

20 

<4 0 0>4 6 

ataacttcgt ataatggata ctatacgaag ttat 34 

< 2 1 0>4 7 
25 <211>34 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 



10 



WO 99/25851 PCT/JP98/05094 

19 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>4 7 

ataacttcgt ataatggatc ctatacgaag ttat 34 

<2 1 0>4 8 

< 2 1 1 > 3 4 
<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>4 8 

15 ataacttcgt ataatggatt ctatacgaag ttat 34 

< 2 1 0>4 9 
<2 1 1>34 

< 2 1 2 >DNA 

20 < 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

25 <400>49 

ataacttcgt ataatgtgta ctatacgaag ttat 34 



<2 1 0>5 0 
<2 1 1 >34 



WO 99/25851 PCT/JP98/05094 

20 

<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

5 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0>5 0 

ataacttcgt ataatgtttc ctatacgaag ttat 34 



10 <210>51 
<2 1 1>34 
<2 1 2 >DN A 
< 2 1 3 > Artificial Sequence 



15 < 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0 > 5 1 

ataacttcgt ataatgtctt ctatacgaag ttat 34 

< 2 1 0>5 2 

< 2 1 1 > 3 4 

< 2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 3 > Sequence of Mutant loxP 



<4 0 0>5 2 



WO 99/25851 PCT/JP98/05094 

21 

ataacttcgt ataatgtaca ctatacgaag ttat 34 

< 2 1 0> 5 3 
<2 1 1>34 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Sequence of Mutant loxP 

10 

<4 0 0> 5 3 

ataacttcgt ataatgtaac ctatacgaag ttat 34 

< 2 1 0> 5 4 
15 <211>34 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

20 < 2 2 3 > Sequence of Mutant loxP 
<4 0 0> 5 4 

ataacttcgt ataatgtagt ctatacgaag ttat 34 

25 <210>55 
<2 1 1 >5 2 
<2 1 2 >DNA 

< 2 1 3 > Artificial Sequence 



WO 99/25851 PCT/JP98/05094 

22 

< 2 2 0> 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Wild-type loxP and Restriction Enzyme Recognition Site 

5<400>55 

tcgaggtgca cataacttcg tataatgtat gctatacgaa gttatacgcg tt 52 

< 2 1 0> 5 6 

< 2 1 1 > 5 2 
10 <2 12>DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
15 Wild-type loxP and Restriction Enzyme Recognition Site 

<400>56 

ctagaacgcg tataacttcg tatagcatac attatacgaa gttatgtgca cc 52 

20 <210>57 

< 2 1 1 > 6 0 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

25 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 



<4 0 0> 5 7 



WO 99/25851 PCT/JP98/05094 

23 

tcgagtccgg aataacttcg tataacgtat actatacgaa gttatgctag catttaaatg 60 

<2 1 0>5 8 

< 2 1 1 >6 0 

5 <212>DNA 

< 2 1 3 > Artificial Sequence 

<2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
10 Mutant loxP and Restriction Enzyme Recognition Site 

<4 0 0>5 8 

tcgacattta aatgctagca taacttcgta tagtatacgt tatacgaagt tattccggac 60 

15 <210>59 
<2 1 1 >6 0 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 

20 < 2 2 0 > 

< 2 2 3 > Sense Strand of Designed Sequence Containing Sequence of 
Mutant loxP and Restriction Enzyme Recognition Site 

<4 0 0> 5 9 

25 cgcgcattta aattccggaa taacttcgta taacgtatac tatacgaagt tatgctagca 60 

< 2 1 0> 6 0 
<2 1 1 >6 0 
<2 1 2 >DNA 



WO 99/25851 PCT/JP98/05094 

24 

< 2 1 3 > Artificial Sequence 



< 2 2 0> 

< 2 2 3 > Antisense Strand of Designed Sequence Containing Sequence of 
5 Mutant loxP and Restriction Enzyme Recognition Site 

<4 0 0>6 0 

cgcgtgctag cataacttcg tatagtatac gttatacgaa gttattccgg aatttaaatg 60 



10 <210>61 

< 2 1 1 > 1 0 

< 2 1 2 >DN A 

< 2 1 3 > Artificial Sequence 



15 <2 2 0> 

< 2 2 3 > Swal liner 



<4 0 0>6 1 
gatttaaatc 
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